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Hydroxyalkyl (meth) acrylates (e.g., hydroxyethyl acrylate) are 

prepared in a process in which: the diffusion of harmful substances due to 

disposal of catalysts can be reduced; and also the amount of the catalyst as 

used can be greatly saved in the entire production process. This process 

comprises carrying out an esterif ication reaction between (meth) 

acrylic acid and an alkylene oxide (e.g., 

ethylene oxide) in the presence of a catalyst in order to produce the 
hydroxyalkyl (meth) acrylate ; with the production process being 
characterized by further comprising the step of recovering the catalyst 
which has been used for the reaction. 
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Title process comprises the step of (I) carrying out a reaction between ( 

meth) acrylic acid and an alkylene 

oxide in order to produce the hydroxyalkyl 

(meth) acrylate, (II) recovering the unreacted (meth) 

acrylic acid by distillation of the resultant reaction liquid; and (III) 
recycling the recovered unreacted (meth) acrylic acid 

as a raw material for the reaction. Thus, hydroxyethyl acrylate was 

prepared by reacting acrylic acid containing hydroquinone monomethyl ether with 

ethylene oxide in the presence of Diaion PA 316 at 70° for 4.1 h 

under 4,200 Pa. 
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AB In 


a purification process 


for hydroxyalkyl (meth) acrylate, 


that 



reduces the formation of 'byproducts such as a diester and a dimer of 
acrylic acid in the distillation process to ensure the purity of 
hydroxyalkyl (meth) acrylate and can operate stably without causing 
troubles such as polymerization, a hydroxyalkyl (meth) acrylate which is 
obtained by reacting (meth) acrylic acid and 
alkylene oxide in the presence of a catalyst and 
removing unreacted alkylene oxide and/or (meth 

) acrylic acid in a reaction solution after the reaction a distillation 
apparatus having a portion of a vacant column and a thin-film evaporation 
apparatus are 

used at the same time. 
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AB Flow improvers for fuel oil compns . contain (A) amide compound- 
alkylene oxide reaction products 1-99, and (B) (1) 

reaction products of primary amines and copolymers of unsatd. polyvalent 
carboxylic acids or their anhydrides with a-olefins and/or (2) 
polymers having number-average mol . weight of 1000-100,000 and obtained from 
specific monomers 1-99 weight%. The flow improvers are used at 0.0001-0.1 
weight* concentration for middle distillate oils and/or their mixts . with 
residual oils. 
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In the manufacture of 2-hydroxyalkyl (meth) acrylates in stainless 
steel apparatus by treating (meth) acrylic acid with 

alkylene oxides and catalysts, then distilling, polymerization is inhibited by 



addition of HN03 or nitrate salts. Thus, 661 g methacrylic acid 
was treated with 351 g ethylene oxide in the presence of CrCl3 and NaN03 
in an SUS-304 autoclave at 80-90°, then 720 g 2-hydroxyethyl 
methacrylate (I) was distilled at 90-95° and 5-6 mm Hg over 4 h using 
.an SUS-304 condenser and tubing. No polymer was observed in the product or 
the high-boiling distillation residue. Only 420 g I was obtained, due to 
polymerization in the autoclave, when phenothiazine was used instead of NaN03, 
even though phenothiazine effectively inhibited polymerization during 
distillation in a 

glass apparatus 
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AB Reaction mixture containing mainly 2-hydroxyethyl (meth) acrylate from the 
esterif ication of (meth) acrylic acid with 

alkylene oxide in the presence of a trivalent Cr compound 
could be purified by distillation without causing polymerization of the 
distillation bottom 

when the reaction mixture had Xmax (in the >500 nm region in visible 



absorption spectrum) >575 run. Thus, a mixture of 30.0 kg 
methacrylic acid, 186 g CrC13.6H20, and 150 g phenothiazine at 
80° (inner pressure 1.5 atm) was fed over 5 with 15.9 kg ethylene 
oxide and heated at 90° for 2 h. The reaction mixture had 
Xmax 582 nm, residual methacrylic acid content 0.3%, 

residual ethylene oxide content 200 ppm, and ethylene oxide/Cr molar ratio 
0.29. This reaction mixture was further fed with 80 g ethylene oxide and 
aged at 90° for 1 h to give a reaction mixture with Xmax 579 
nm. A portion of this product was further heated for 1 h to give a 
reaction mixture with Xmax 574 nm. From the product with Xmax 
579 nm, 910 g 2-hydroxyethyl methacrylate could be distilled without causing 
polymerization of the distillation bottom, while the other product, after 
distillation of 75 

g of 2-hydroxyethyl methacrylate, became thick and could not be distilled 
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AB Hydroxyalkyl (meth) acrylates were prepared by treating ( 
meth) acrylic acid with alkylene oxides in the presence 

of (a) Na2Cr207 [10588-01-9] orK2Cr207 [7778-50-9], (b) phenothiazines , 

and (c) Cu dialkyldithiocarbamates . Thus, acrylic acid [79-10-7] 432, 

phenothiazine [92-84-2] 0.4, copper dibutyldithiocarbamate [13927-71-4] 

0.3, and Na2Cr207 1.7 g was treated with 241 g/hr ethylene oxide [75-21-8] 

at 70-5° for 1.5 hr, heated at 60° for 1 hr, and 

distilled to give 96% 2-hydroxyethyl acrylate [818-61-1] of 99% 

purity. Storage at room temperature for 6 months caused no discoloration. 

Similarly prepared were 2-hydroxypropyl acrylate [999-61-1] and 

2-hydroxyethyl methacrylate [868-77-9]. 
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Hydroxyalkyl (meth) acrylates (e.g., 
prepared in a process in which: the 



hydroxyethyl acrylate) are 
diffusion of harmful substances due to 
disposal of catalysts can be reduced; and also the amount of the catalyst as 
used can be greatly saved in the entire production process. This process 
comprises carrying out an esterif ication reaction between (meth) 
acrylic acid and an alkylene oxide (e.g., 

ethylene oxide) in the presence of a catalyst in order to produce the 
hydroxyalkyl (meth) acrylate; with the production process being 
characterized by further comprising the step of recovering the catalyst 
which has been used for the reaction. 
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AB Title process comprises the step of (I) carrying out a reaction between ( 
meth) acrylic acid and an alkylene 
oxide in order to produce the hydroxyalkyl 
(meth) acrylate, (II) recovering the unreacted (meth) 

acrylic acid by distillation of the resultant reaction liquid; and (III) 
recycling the recovered unreacted (meth) acrylic 

acid as a raw material for the reaction. Thus, hydroxyethyl acrylate was 
prepared by reacting acrylic acid containing hydroquinone monomethyl ether with 
ethylene oxide in the presence of Diaion PA 316 at 70° for 4.1 h 
under 4,200 Pa. 
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The process for producing a hydroxyalkyl (meth) acrylate 
providing an economically and efficiently recovering and recycling 
the unreacted residue of the alkylene oxide, comprises 
the steps of, carrying out a reaction between (meth) 
acrylic acid and an alkylene oxide; stripping 
the unreacted residue of the alkylene oxide from the 

resultant reaction liquid; and causing a solvent to absorb the stripped 

alkylene oxide; wherein: water is used as the absorbing 

solvent; and an absorbing liquid resultant from the absorption of the 

unreacted residue of the alkylene oxide is used for 

production of an alkylene glycol. 
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In a purification process for hydroxyalkyl (meth) acrylate, that 
reduces the formation of byproducts such as a diester and a dimer of 
acrylic acid in the distillation process to ensure the purity of 
hydroxyalkyl (meth) acrylate and can operate stably without causing 
troubles such as polymerization, a hydroxyalkyl (meth) acrylate which is 
obtained by reacting (meth) acrylic acid and 
alkylene oxide in the presence of a catalyst and 
removing unreacted alkylene oxide and/or (meth 

) acrylic acid in a reaction solution after the reaction a distillation 
apparatus having a portion of a vacant column and a thin-film evaporation 
apparatus are 

used at the same time. 



L7 
AN 
DN 
TI 

IN 

PA 
SO 

DT 
LA 
FAN 



ANSWER 5 OF 7 CAPLUS COPYRIGHT 2005 ACS on STN 

1988:222261 CAPLUS 

108:222261 

Manufacture of 2 -hydroxyalkyl (meth) acrylates using nitrate 
polymerization inhibitors 

Kanbara, Yoshihiko; Asano, Shiro; Isozaki, Wataru; Asao, Koichi; Fukada, 
Isao 

Mitsui Toatsu Chemicals, Inc., Japan 
Jpn. Kokai Tokkyo Koho, 4 pp. 
CODEN: JKXXAF 
Patent 
Japanese 
,CNT 1 

PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



PI 

PRAI 
AB 



the 



JP 63027457 
JP 07064788 
JP 1986-169676 
In the manufacture 
steel apparatus by 



A2 
B4 



JP 1986-169676 



19880205 
19950712 
19860721 

of 2 -hydroxyalkyl (meth) acrylates in stainless 
treating (meth) acrylic acid with 



19860721 



alkylene oxides and catalysts, then distilling, polymerization is inhibited by 



addition of HN03 or nitrate salts. Thus, 661 g methacrylic acid 
was treated with 351 g ethylene oxide in the presence of CrC13 and NaN03 
in an SUS-304 autoclave at 80-90°, then 720 g 2-hydroxyethyl 
methacrylate (I) was distilled at 90-95° and 5-6 mm Hg over 4 h using 
an SUS-304 condenser and tubing. No polymer was observed in the product or 
the high-boiling distillation residue. Only 420 g I was obtained, due to 
polymerization in the autoclave, when phenothiazine was used instead of NaN03, 
even though phenothiazine effectively inhibited polymerization during 
distillation in a 

glass apparatus 
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AB Reaction mixture containing mainly 2-hydroxyethyl (meth) acrylate from the 
esterif ication of (meth) acrylic acid with 

alkylene oxide in the presence of a trivalent Cr compound 
could be purified by distillation without causing polymerization of the 
distillation bottom 

when the reaction mixture had Xmax (in the >500 nm region in visible 
absorption spectrum) >575 nm. Thus, a mixture of 30.0 kg 
methacrylic acid, 186 g CrC13.6H20, and 150 g phenothiazine at 
80° (inner pressure 1.5 atm) was fed over 5 with 15.9 kg ethylene 
oxide and heated at 90° for 2 h. The reaction mixture had 
Ainax 582 nm, residual methacrylic acid content 0.3%, 

residual ethylene oxide content 200 ppm, and ethylene oxide/Cr molar ratio 
0.29. This reaction mixture was further fed with 80 g ethylene oxide and 
aged at 90° for 1 h to give a reaction mixture with Xjnax 579 
nm. A portion of this product was further heated for 1 h to give a 
reaction mixture with Amax 574 nm. From the product with Amax 
579 nm, 910 g 2-hydroxyethyl methacrylate could be distilled without causing 
polymerization of the distillation bottom, while the other product, after 
distillation of 75 

g of 2-hydroxyethyl methacrylate, became thick and could not be distilled 
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Hydroxyalkyl (meth) acrylates were prepared by treating ( 
meth) acrylic acid with alkylene oxides in the presence 

of (a) Na2Cr207 [10588-01-9] orK2Cr207 [7778-50-9], (b) phenothiazines , 

and (c) Cu dialkyldithiocarbamates . Thus, acrylic acid [79-10-7] 432, 

phenothiazine [92-84-2] 0.4, copper dibutyldithiocarbamate [13927-71-4] 

0.3, and Na2Cr207 1.7 g was treated with 241 g/hr ethylene oxide [75-21-8] 

at 70-5° for 1.5 hr, heated at 60° for 1 hr, and 

distilled to give 96% 2-hydroxyethyl acrylate [818-61-1] of 99% 

purity. Storage at room temperature for 6 months caused no discoloration. 

Similarly prepared were 2-hydroxypropyl acrylate [999-61-1] and 

2-hydroxyethyl methacrylate [868-77-9] . 
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